New plasmonic materials are required to enable potential strong coupling of light and magnetism, which could lead to improved data storage and/or completely novel optical materials [1, 2] . Bimetallic materials are a promising new way to realize new and/or better plasmonic behaviors [3, 4] . In this paper we first use high-resolution transmission electron microscopy to present evidence for ferroplasmons, strong surface plasmons that appear in ferromagnetic metals when in the proximity of noble metal nanostructures. To better understand and explore the origin of these ferroplasmons we have developed a simple approach to synthesize electron transparent nanostructures so as to compare their plasmonic properties by electron energy loss spectroscopy and compare with calculations performed using the discrete dipole approximation (DDA) approach. Fig. 1 (a) shows the high angle annular dark field (HAADF) image of a Co-Ag bimetallic nanoparticle formed on an amorphous carbon substrate by pulsed laser dewetting. A Zeiss Libra 200 TEM with a monochromator and energy filter was used to characterize the nanostructure by HAADF mode and electron energy-loss spectroscopy (EELS) at 200 kV. To understand the spatial nature of surface plasmons in these nanoparticles we generated the maps of plasmons from different energy windows, with the 0 to 3 eV data shown in Fig. 1(b-c) and 3 to 5 eV data shown in Fig. 1(d-e) . For the 0 -3 eV region, the strongest surface plasmon occurred at 2.6±0.3 eV and measurement of the scattering probability [ Fig. 1(b) ] and full width half maxima (FWHM) [ Fig. 1(c) ] showed that the Co region had a strong plasmon, called the ferroplasmon. In contrast, analysis of the 3 to 5 eV window showed that a surface plasmon occurred at energy of 3.5 ± 0.3 eV and the scattering probability is shown in Fig. 1(d) , while the FWHM is shown in Fig. 1(e) . This peak was seen to be highly localized to the Ag region. Similar measurements done on pure Co nanoparticles did not show any evidence for these strong ferroplasmons seen when Co was in the vicinity of Ag.
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DDA modeling has suggested that ferroplasmons can be a result of electromagnetic coupling between the two metals [2] . To investigate this further, we developed a technique to rapidly prepare electron transparent nanostructures and perform EELS on at different energy windows and compare these experiments with DDA electrodynamics theory. The sample preparation involved a combination of nanosphere lithography and a carbon substrate float-off process. Fig. 1(f) shows the Z-contrast from HAADF imaging of pairs of non-touching bimetallic Co-Ag triangles synthesized by this technique on a-C. Fig. 1(g) shows the EELS spatial map of the scattering intensities in the window of 3.0 to 4.6 eV for Fig. 1(f) . Fig. 1(h) is the theoretical prediction of scatter-ing intensity from DDA simulation at an energy of 4.26 eV. Good agreement between theory and experiment was evident, with large scattering coming primarily from Ag for this energy regime.
